, which are expected to have a more favorable amplitude ratio; the two decays proceed through color-allowed tree amplitudes whose ratio is suppressed by only a factor ∼ 0.4 [9] . To determine γ, a time-dependent measurement of the decay rates of
− is required. The first steps in this effort are to observe these decay modes (which we will collectively refer to as B 
. In this Letter we report the first observation of the B 
. We measure this branching fraction ratio since many of the systematic uncertainties cancel in the ratio and
is precisely measured elsewhere [10, 11] .
We analyze pp collisions at √ s = 1.96 TeV recorded by the CDF II detector at the Fermilab Tevatron collider with an integrated luminosity of 1.2 fb −1 . A detailed description of the detector can be found elsewhere [12] . This analysis uses charged particle tracks reconstructed in the pseudorapidity [13] range |η| 1 from hits in a silicon microstrip vertex detector [14] and a cylindrical drift chamber [15] immersed in a 1.4 T axial magnetic field. The specific ionization energy loss (dE/dx) of charged particles in the drift chamber is used for particle identification (PID). A sample rich in bottom hadrons is selected by triggering on events that have at least two tracks, each with p T > 2 GeV/c and large impact parameter; the trigger further requires that these tracks originate from a secondary vertex well displaced from the primary interaction point [16] .
We reconstruct [18, 19] and simulate their decays with evtgen [20] . A detailed detector and trigger simulation is then performed.
The greatest challenge in this analysis is to disentangle the various components contributing to the data sample. Apart from the B 
where
The index i runs over the N candidates, and j runs over the M components; f j is the fraction of candidates in the jth component, to be determined by the fit.
We group B 
h ∓ decays (where h = π, K) whose branching fractions are known [21] ; the yields of these B 0 modes relative to each other are fixed to the values reported in [21] . Rather than parameterizing the mass shapes, which are complicated for most of the single-B components, we use histograms as mass pdf's. Sufficiently large Monte Carlo samples [approximately 50 000 candidates after cuts of B ∓ contribution. The radiative tail is modeled in evtgen by using the photos algorithm for radiative corrections [22] with a cut-off for photon emission at 10 MeV. We allow the normalization to float in the fit to account for uncertainties in the photos prediction of the size of the radiative tail. tonic decays, we need to model the dE/dx distributions of muons and electrons as well. For muons, which are a small contribution in the mass region of interest, the pion template can be used without introducing a significant systematic uncertainty. For electrons, we derive a template from a J/ψ → e + e − sample. The Z pdf for the fake-D 
, averaged over 10000 simulated experiments, is used as the systematic uncertainty associated with the effect under study. Table I summarizes the systematic uncertainties. The systematic uncertainties are dominated by the modeling of the dE/dx (0.007), specifically by the differences between the Z distributions of D * + daughter tracks (from which the kaon and pion Z pdf's are derived) and B 0 s daughter tracks; these differences arise from effects such as the greater particle abundance in the vicinity of a prompt D * + compared to a B 0 s , and hence a higher probability for D * + daughter tracks to contain extraneous hits. Modeling of the mass distributions of the single-B components (0.004), which includes statistical fluctuations in the mass pdf's, and modeling of the combinatorial-background mass shape (0.002) are comparatively minor contributions. The total systematic uncertainty is obtained by adding the individual systematic uncertainties in quadrature; at 0.009, it is about half as large as the statistical uncertainty.
The analysis procedure was crosschecked in several ways. Most importantly, before performing the measurement on the B 
were also found to be consistent with world averages. Finally, the fractional size of the radiative tails of 
